ECO106/138 Week 5 Lecture Note Template
Systems of Linear Equations
𝑥1 + 2𝑥2 = 2
2𝑥1 − 𝑥2 = 4
Solve for 𝑥1∗ 𝑎𝑛𝑑 𝑥2∗ by using matrix.

Generally,

e.g.

2𝑥1 − 2𝑥2 + 𝑥3 = 3
3𝑥1 + 𝑥2 − 𝑥3 = 7
𝑥1 − 3𝑥2 + 2𝑥3 = 0

Solve for 𝑥1∗ , 𝑥2∗ 𝑎𝑛𝑑 𝑥3∗ by using matrix

Cramer’s Rule (“easier” way to solve x*. No need to derive an inverse matrix.)

e.g.

7𝑥1 − 𝑥2 − 𝑥3 = 0
10𝑥1 − 2𝑥2 + 𝑥3 = 8
6𝑥1 + 3𝑥2 − 2𝑥3 = 7

Q1 Solve for 𝑥1∗ , 𝑥2∗ 𝑎𝑛𝑑 𝑥3∗ by using Cramer’s Rule
Q2. Use inverse matrix to solve for 𝑥1∗ , 𝑥2∗ 𝑎𝑛𝑑 𝑥3∗ .

e.g.

8𝑥1 − 𝑥2 = 16
2𝑥2 + 5𝑥3 = 5
2𝑥1 + 3𝑥3 = 7

Q1 Solve for 𝑥1∗ , 𝑥2∗ 𝑎𝑛𝑑 𝑥3∗ by using Cramer’s Rule
Q2. Use inverse matrix to solve for 𝑥1∗ , 𝑥2∗ 𝑎𝑛𝑑 𝑥3∗ .

Leontief Model
Output of any industry is needed as an input in any other industries, or even for that industry itself.
 What is the “correct” level of output to meet the input requirements of other industries?
e.g.
Electricity => used within power plant + Car company + Steel company + Coal company+….+HOUSEHOLD
Steel => Power plant +Car company+ Steel company + coal company +…+ HOUSEHOLD
Auto => Power plant + Car company + Steel company + Coal company + …. + HOUSEHOLD
….

InputOutput Table
𝑎𝑖,𝑗 : Input coefficient (i = input, j = output) => $𝑎𝑖,𝑗 worth of input I is needed to produce $1
worth of output j.

e.g. Assume that there are 3 sectors; 1. Auto, 2. Steel and 3. Electricity
Inputoutput matrix is defined as:

Q1.Steel industry uses $(
Q2. $(

) worth of input to produce $1 worth of steel.

) worth of Electricity is used as input in 3 sectors.

Now let’s define:
𝑋𝑗 : total value ($) of good j that industry j is going to produce in a certain year.
𝑎𝑖,𝑗 : $ worth of good i required for producing $1 worth of good j.
𝑎𝑖,𝑗 𝑋𝑗 : total value ($) of good I need to produce $𝑋𝑗 worth of good j.
𝑑𝑗 : 𝐹𝑖𝑛𝑎𝑙 𝐷𝑒𝑚𝑎𝑛𝑑: Good j directly consumed by households.

e.g. For input 1 (Auto)

(1. Auto, 2. Steel, 3. Electricity)
0.15 0.10
𝐴 = [0.40 0.20
0.10 0.25

What is the meaning of “𝑎1,1 𝑋1 + 𝑎1,2 𝑋2 + 𝑎1,3 𝑋3 “ ?

Total Production of 1st Good (Auto)

Total Production of 2nd good (Steel)

Total Production of 3rd good (Electricity)

0.05
0.10]
0.20

 Express everything discussed so far in Matrix Format!

0.15 0.10
e.g. Given 𝐴 = [0.40 0.20
0.10 0.25
inverse matrix.

10
0.05
]
,
𝑑
=
[
5 ] , Find X* (1) using Cramer’s Rule, (2) using
0.10
20
0.20

